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DETAILED ACTION 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. AppUcant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appHcability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

1. Claims 95 and 97-100 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hart et al. (US 5,970,372, herein after Hart) in view of Zhang (US 5,835,396). 

Hart in related text (Col 9, Lines 49-62; Col 7, Lines 3-15 and Col. 13, Line. 41-CoL 14, 
Line. 30) and figure (Fig. 2) discloses a process for fabricating a state change element in a 3-D 
semiconductor memory device comprising the steps of forming a semiconductor layer 201; 
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oxidizing at least a portion of the semiconductor layer in a plasma to form an oxide antiflise layer 
202 overlying the semiconductor layer 201. The above process was repeating for multiple 
memory layers, each memory layer comprising vertically fabricated memory cells (See CoL 9, 
Line 63-Col. 12, Line 32 and Figures. 7-lOB). 

Hart fails to expressly disclose forming a plurality of memory cells stacked vertically 
above one another. However, Zhang teaches a three-dimensional arrangement of memory 
elements in which each memory level is stacked on top of another (figs.. 1 and 13). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
invention of Hart by using the multiple memory levels as taught by Zhang in order to increase 
the memory density (col. 1, lines 63-67). 

2, Claims 1 16-1 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hart et 
al. (US 5,970,372) in view of Zhang (US 5,835,396). 

In re claims 116-118, Hart in related text (Col. 9, Lines 49-62; Col. 7, Lines 3-15 and 
Col. 13, Line. 41-Col. 14, Line. 30) and figure (Fig. 2) discloses a process for fabricating a single 
element antiflise in a 3-D semiconductor memory device comprising: forming a first active 
electrode layer 201; oxidizing at least a portion of the first active electrode layer in a plasma to 
form an oxide antifuse layer 202 thereon; and forming a second active electrode layer 203 
overlying and in intimate contact with oxide antifuse layer 202. 

Hart fails to expressly disclose forming a plurality of memory cells stacked vertically 
above one another. However, Zhang teaches a three-dimensional arrangement of memory 
elements in which each memory level is stacked on top of another (figs. 1 and 13). It would have 
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been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
invention of Hart by using the multiple memory levels as taught by Zhang in order to increase 
the memory density (col 1, lines 63-67). 

In re claim 1 19, Hart discloses forming a first conductor lead below the first active 
electrode layer and forming a second conductor lead above the second active electrode layer, 
wherein each of the first and second conductor leads are orthogonally disposed relative to one 
another (See Col. 9, Line 63-Col. 12, Line 32 and Figures. 7-lOB). 

3. Claims 120-121 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hart et 
al. (US 5,970,372) in view of Zhang (US 5,835,396). 

In re claim 120, Hart in related text (Col. 9, Lines 49-62; Col. 7, Lines 3-15 and Col. 13, 
Line. 41-Col. 14, Line. 30) and figure (Fig. 2) discloses a process for fabricating a 3-D 
semiconductor memory device comprising the steps of forming a first stack comprising a state 
change element 202; and forming a second stack comprising a state change element overlying 
the first stack (See Col. 9, Line 63-Col. 12, Line 32 and Figures. 7-1 OB), wherein forming each 
of the first stack and the second stack comprises forming a semiconductor layer 201; and 
oxidizing at least a portion of the semiconductor layer in a plasma to form an oxide antifuse layer 
202 overlying the semiconductor layer .201. 

Hart fails to expressly disclose forming a plurality of memory cells stacked vertically 
above one another. However, Zhang teaches a three-dimensional arrangement of memory 
elements in which each memory level is stacked on top of another (figs. 1 and 13). It would have 
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been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
invention of Hart by using the multiple memory levels as taught by Zhang in order to increase 
the memory density (col. 1, lines 63-67). 

In re claim 121, Hart discloses forming orthogonally disposed conductor leads above and 
below each of the first and second stacks (See Col. 9, Line 63-Col. 12, Line 32 and Figures. 7- 
lOB). 

4. Claim 125 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hart et al. (US 
5,970,372) in view of Zhang (US 5,835,396), 

Hart in related text (Col 9, Lines 49-62; Col. 7, Lines 3-15 and Col 13, Line. 41-Col 14, 
Line. 30) and figure (Fig. 2) discloses a process for fabricating a pillar in a 3-D semiconductor 
memory device, wherein the pillar includes a steering element 20 1 and a state change element 
202 vertically arranged between orthogonally disposed conductors leads (See Col. 9, Line 63- 
Col 12, Line 32 and Figures. 7-1 OB), the process comprising the steps of forming a 
semiconductor layer 201; and oxidizing at least a portion of the semiconductor layer 201 in a 
plasma to form an oxide antifuse layer 202 overlying the semiconductor layer 201. 

Hart fails to expressly disclose forming a plurality of memory cells stacked vertically 
above one another. However, Zhang teaches a three-dimensional arrangement of memory 
elements in which each memory level is stacked on top of another (figs. 1 and 13). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
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invention of Hart by using the multiple memory levels as taught by Zhang in order to increase 
the memory density (col. 1, lines 63-67). 

5. Claims 107 and 109-1 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hart et al. (US 5,970,372) in view of McCoUum et al. (US 5,763,299, herein after McCoUum) 
and further in view of Zhang (US 5,835,396), 

Hart in related text (Col. 9, Lines 49-62; Col. 7, Lines 3-15 and Col. 13, Line. 41-Col. 14, 
Line. 30) and figure (Fig. 2) discloses a process for fabricating a multiplayer amorphous silicon 
antifuse device comprising: forming a first conductor layer 102; forming a first semiconductor 
layer 201 overlying the conductor layer 102; oxidizing at least a portion of the first 
semiconductor layer in a plasma to form an oxide layer 202 thereon; forming a second 
semiconductor layer 203 overlying the oxide layer 202. The above process was repeating for 
multiple memory layers, each memory layer comprising vertically fabricated memory cells (See 
Col. 9, Line 63-Col. 12, Line 32 and Figures. 7-lOB). 

Hart fails to expressly disclose sequentially etching the second semiconductor layer, the 
oxide layer, the first semiconductor layer and the first conductor layer to form a line; 

McCollum in related text (Col. 6, Lines 43-50) and figures (Fig. 3b) discloses an etching 
step after completion of the stacked antifuse structure 24. 

However, given the substantial Hart in view of McCollum, it would have been obvious to 
one with ordinary skill in the art at the time of the invention using a single etch step for forming 
the stacked antifuse structure. An advantage of a McCollum invention is that the number of 
mask, deposition, or eLching step.s is Teduced. 
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The combination .of Hart and McCoUum discloses a process for fabricating a multiplayer 
amorphous silicon antifuse device as describe above. However, Hart and McCoUum fail to 
disclose forming a plurality of memory cells stacked vertically above one another. However, 
Zhang teaches a three-dimensional arrangement of memory elements in which each memory 
level is stacked on top of another (figs. 1 and 13). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the invention of Hart by using the 
multiple memory levels as taught by Zhang in order to increase the memory density (col. 1, Unes 
63-67). 

6. Claims 122 and 124 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hart 
et al (US 5,970,372) in view of McCollum et al (US 5,763,299) and further in view of Zhang 
(US 5,835,396). 

Hart in related text (Col. 9, Lines 49-62; Col. 7, Lines 3-15 and Col. 13, Line. 41-CoL 14, 
Line. 30) and figure (Fig. 2) discloses a process for fabricating a line comprising: formitig a first 
conductor layer 102; forming a first semiconductor layer 201 overlying the conductor layer 102; 
oxidizing at least a portion of the first semiconductor layer in a plasma to form an oxide layer 
202 thereon; forming a second semiconductor layer 203 overlying the oxide layer 202; etching 
the second semiconductor layer, the oxide layer, the first semiconductor layer and the first 
conductor layer to form a line. The above process was repeating for multiple memory levels, in 
which a first conductor layer of the first line orthogonal to the first conductor layer of the second 
line (See Col. 9, Line 63-Col 12, Line 32 and Figures. 7-lOB). 
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Hart fails to expressly disclose sequentially etching the second semiconductor layer, the 
oxide layer, the first semiconductor layer and the first conductor layer to form a line. 

McCoUum in related text (Col. 6, Lines 43-50) and figures (Fig. 3b) discloses an etching 
step after completion of the stacked antifuse structure 24 by using the oxide plasma process. 

However, given the substantial Hart et al. in view of McCoUum, it would have been 
obvious to one with ordinary skill in the art at the time of the invention using a single etch step 
for forming the stacked antifuse structure. An advantage of a McCoUum invention is that the 
number of mask, deposition, or etching steps is reduced. 

The combination of Hart and McCoUum discloses a process for fabricating a multiplayer 
amorphous sUicon antifiise device as describe above. However, Hart and McCoUum fail to 
disclose forming a plurality of memory cells stacked verticaUy above one another. However, 
Zhang teaches a three-dimensional arrangement of memory elements in which each memory 
level is stacked on top of another (figs. 1 and 13). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the invention of Hart by using the 
multiple memory levels as taught by Zhang in order to increase the memory density (col. 1, hnes 
63-67). 

7. Claim 123 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hart et al (US 
5,970,372) in view of McCoUum et al. (US 5,763,299) and further in view of Zhang (US 
5,835,396). 

Hart in related text (Col. 9, Lines 49-62; Col. 7, Lines 3-15 and Col. 13, Line. 41-Col. 14, 
Line. 30) and figure (Fig. 2) discloses a process for fabricating a 3-D semiconductor memory 
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device comprising the steps of: forming a first stack comprising a steering element 201 and a 
state change element 202. The above process was repeating for multiple memory levels (See Col. 
9, Line 63-Col 12, Line 32 and Figures. 7-lOB). 

Hart fails to expressly disclose etching the stack to form a line by using a plasma 
oxidation process. 

McCollum in related text (Col. 6, Lines 43-50) and figures (Fig. 3b) discloses an etching 
step after completion of the stacked antifiise structure 24 by using the oxide plasma process. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
use the method of McCollum in the process of Hart, within the general skill of a worker in the 
art, to select a known method on the basis of its suitability for its intended use is a matter of 
obvious design choice. 

The combination of Hart and McCollum discloses a process for fabricating a multiplayer 
amorphous silicon antifiise device as describe above. However, Hart and McCollum fail to 
disclose forming a plurality of memory cells stacked vertically above one another. However, 
Zhang teaches a three-dimensional arrangement of memory elements in which each memory 
level is stacked on top of another (figs. 1 and 13). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the invention of Hart by using the 
multiple memory levels as taught by Zhang in order to increase the memory density (col. 1, lines 
63-67). 
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8. Claim 96 is rejected under 35 U.S. C. 103(a) as being unpatentable over Hart et al (US 
5,970,372) in view of Zhang (US 5,835,396) as applied to claim 95 above, and further in view of 
Miyasaka (US 6,444,507). 

The combination of Hart and Zhang discloses a process for fabricating a multiplayer 
amorphous silicon antifuse device as describe above but fails to disclose the temperature of the 
oxidation process. 

Miyasaka in related text, (Col 25, Line 63-Col. 26, Line 55) disclose the step of 
oxidizing at least a portion of the first semiconductor layer comprises plasma oxidation at a 
temperature of about 150-450°C. It would have been obvious to one with ordinary skill in the art 
at the time of the invention to judiciously adjust and control the temperature of the oxidation 
process through routine experimentation and optimization to achieve optimum benefits (see 
MPEP 2 144.05) and it would not yield any unexpected results. 

9. Claim 108 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hart et al (US 
5,970,372) in view of McCoUum et al. (US 5,763,299) and further in view of Zhang (US 
5,835,396) as applied to claim 107 above, and further in view of Miyasaka (US 6,444,507). 

The combination of Hart, McCollum and Zhang discloses a process for fabricating a 
multiplayer amorphous silicon antifuse device as describe above but fails to disclose the 
temperature of the oxidation process. 

Miyasaka in related text, (Col. 25, Line 63-Col. 26, Line 55) disclose the step of 
oxidizing at least a portion of the first semiconductor layer comprises plasma oxidation at a 
temperature of about 150-450°C. It would have been obvious to one with ordinary skill in the art 
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at the time of the invention to judiciously adjust and control the temperature of the oxidation 
process through routine experimentation and optimization to achieve optimum benefits (see 
MPEP 2144.05) and it would not yield any unexpected results. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Vu whose telephone number is (571) 272-1798. The 
examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If attempt to 
reach the examiner by telephone are unsuccessfiil, the examiner's supervisor, David Nelms can 
be reached on (571) 272-1787. The fax phone number for the organization where this appHcation 
or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

David Vu 
January 11, 2005. 



